In 1958, SCHULZ and DE PAOLA discovered a new system of membranes which is composed of very tightly packed lamellae of smooth membrane either straight or rolled up as a spiral in the gill epithelium of the salamander, and named it 'delta-cytomembrane'.
They described that this membrane may develop into complicated lamellar bodies (lamellare Cytosomen), which contain rolled up delta-cytomembranes and a system of compartments filled with either moderately dense or much clearer substance. The authors considered that the delta-cytomembranes and lamellar bodies might exert an important function in the synthesis of mucopolysaccharide and might play a role in mucus secretion.
These lamellated membranes have been found very rarely in normal cells (BRADBURY and MEEK 1958) , but in some pathological cases of either spontaneous or experimental degeneration or inflammation these lamellar features were observed rather frequently (FARQUHAR and RINEHART 1954a , HAGUENAU 1958 , FAWCETT and ITO 1958 , HYIMER et al. 1961 , SHIMAZAKI et al. 1962 , THO EKES and BANNASCH 1962 , HERMAN and FITZGERALD 1962a , b, SVOBODA et al. 1962 , YAMANAKA et al. 1962 . Some of the bodies reported by these authors are concentric or whorl-like lamellae of smooth membranes like the delta-cytomembrane of SCHULZ and DE PAOLA (1958) , but some others are rough surfaced. These structures are also called 'Nebenkern' by some authors.
Is this structure a manifestation of one step of membrane disorganization caused by a pathological condition, or only one of normally existing variations of the cytoplasmic membrane system (endoplasmic reticulum)?
If the first assumption is adopted, is there any correlation between the occurrence of lamellar arrangement of membrane system and the etiological factors?
If one takes the latter view, does it possess any functional significance?
In the course of studies on the guinea pig pancreas and the hamster pituitary, we observed peculiar concentric lamellae consisting of smooth membranes, which is reminiscent of the delta-cytomembrane of SCHULZ and DE PAOLA (1958 The pancreas of guinea pigs and the anterior pituitary of golden hamsters were observed. All animals used for this study were normal, healthy, and were fed with balanced diet which is sold as a standard diet for these rodents (Oriental Yeast Industr. Co.) . No sign of disease was recognized either during their living time or in the results of autopsy after the death by decapitation. No pathological changes could be seen in light microscopic preparations of the same organs as those examined under the electron microscope.
Specimens for the electron microscopy were taken immediately after the sacrifice and cut into small pieces. They were fixed with buffered isotonic osmium tetro- with rather small zymogen granules forming peculiar foci (patches) in the cytoplasm of acinar cells. Each whorl looks like a spiral of membrane, but at the periphery of this body, one can observe that pairs of membranes end at a blunt tip where the two adjacent membranes are joined to each other forming a closed sac. In some places, such sacs are dilated and may form baloon-like cisternae of smooth-surfaced endoplasmic reticulum. In other places, however, membranes are so closely attached to each other, that individual membrane may not be traced at all and occur relatively wide spaces or empty gaps. This featare may be causel by an artefact of fixation or other procedures before cutting. Sometimes the whorl has been distorted looking like a tangled mass of threads, but it may be the result of artificial deformation which might take place during the course of the specimen preparation. The center of such concentric lamellae is a round mass of cytoplasmic matrix containing some free ribosomes (RNP particles).
In the case of the pancreas cells, no direct continuities of smooth membranes forming the lamellar bodies to the rough-surfaced membrane of the endoplasmic reticulum could be observed.
Figs. 3 and 4 illustrate concentric lamellae found in the basophiles of the hamster anterior pituitary.
rhhe lamellar bodies found in this tissue are rather large, wall of adjacent sacs of closely packed smooth-sorfaced cisternae. whose cavities are relatively dilated by filling of some liquid substance. The center of the lamellar body is made up of a similar sac whose shape is roughly globular.
In Fig. 4 . four such bodies are illustrated. though one of them shows only its peripheral part. Among fully viewed three of the bodies, only one is concentric (C) and others look like the cut surface of onions through the up-to-down axis (A, B).
For example in a body labelled B at the center, a central sac on which the letter B is written is surrounded by five shells, each of which is a cup-shaped sac of smooth- Most parts of the membranes of these bodies are smooth, but at the peripheral part the membrane is adorned with ribosomes. Some sacs are thus partly smoothand partly rough-surfaced. The cells which possess the concentric lamellae like those illustrated in Figs. 3 and 4 always contain many dilated cisternae of the endoplasmic reticulum filled with homogeneous substance which is the same as that found in sacs forming the lamellar bodies. Most of these cisternae are rough-surfaced.
III.
Discussion.
Concentrically arranged membranes were noted in an acidophile of the pituitary of a rat castrate by FARQUHAR and RINEHART (1954 a) and called 'Nebenkern'. More detailed description of similar bodies in the same organ was given by HAGU-ENAU (1958). She recognized whorl-like pattern of membranes partly smooth and partly rough in rat pituitary cells stimulated by estrogen. She called it 'ergastoplasmic nebenkern', and argued the continuity between smooth and rough membranes, and also the continuity between the nebenkern and the GOLGI apparatus.
She did not describe the cell type, but it seems to be an acidophile as judged from the size of the secretory granules illustrated in her picture. In estrogen-treated rats, HYMER et al. (1958) . Farthermore, HAGUENAU's picture is not the same as those of ours obtained from the hamster pituitary, but rather resembles those of the pancreas; because she showed that the membranes were tightly packed and no dilatation of cavities of cisternae could be observed.
In many respects, onion-like or lamellar bodies of the hamster pituitary reported here are different from similar bodies reported by many authors concerning the estrogen-effect.
The most prominent differences are that, in the case of normal hamster, the lamellar bodies may occur in basophiles, the membranes are mostly smooth and loosely packed because some homogeneous material fills the cavities of cisternae forming the lamellae; while in the case of rats either castrated or estrogen-treated, the so-called nebenkern occurs in acidophiles, membranes are often roughsurfaced and very tightly packed.
The over-all feature of the hamster basophiles which possess one or more lamellar bodies are very similar to that of the rat basophiles after thyroidectomy (FARQUHAR and RINEHART 1954b) , though the latter has no lamellar or whorllike bodies, The most resembling feature is strong dilatation of cisternae of the endoplasmic reticulum filled with a homogeneous material of medium density. The hamsters used for this observation are apparently normal, but detailed condition of metabolism is unknown, because no examination was performed in this connection. It is also unknown whether exists any relation between the dilatation of cister nae and lamellar apposition of cisternae themselves. If the accumulation of homogeneous liquid substance would not occur, the lamellar bodies of the hamster basophiles may be shrunken and become much similar to those reported by HAGUENAU (1958) and also similar to those of pancreas reported here. Therefore, the lamellar bodies found in the pancreas and in the pituitary are fundamentally the same, but the latter is characterized by the accumulation of fluid within the sacs. The large size of the latter may also be caused by the fluid accumulation.
Myelin-like lamellated membranes found in the pancreas are similar in form to those reported as delta-cytomembranes and 'lamellare Cytosomen' in the gill epithelium of salamander by SCHULZ and DE PAOLA (1958) , and also to the so-called phospholipide bodies of adipose cells of the leech described by BRADBURY and MEEK (1958) .
In recent papers of HERMAN and FITZGERALD (1962a, b) dealing with the pathological changes of pancreatic acini after ethionine injection and the recovering process from this condition, conspicuous features of whorl-like lamellae of either smooth-or rough-surfaced membranes were described. According to them, smoothsurfaced membranes in lamellar or whorl-like arrangement may occur in degenerated cells (HERMAN and FITZGERALD, 1962a) , but whorls of rough-surfaced membranes or 'nebenkern' may appear in regenerating cells as a sign of restitution of the ergastoplasm (HERMAN and FITZGERALD 1962b) . These authors schematically illustrated that the nebenkern of the regenerating cell is a spiral of roughsurfaced membranes, but careful tracing of membrane-course on their picture (Fig. 3 of the latter paper) may indicate that this structure is not a spiral or whorl, but actually concentric circles which may be three-dimensionally a close apposition of cup-shaped cisternae of rough-surfaced endoplasmic reticulum, though the cavities of cisternae are collapsed in this case. In that micrograph of HERMAN and FITZ-GERALD's paper (1962b) the rough-surfaced membranes in a concentric body are apparently paired, attached with ribosomes on the outer surfaces of paired membranes; the schema shows a single membrane which is helically rolled up and roughsurfaced on one side. Hence, their schema does not show the actual feature. Generally speaking, a single membrane hardly occurs in the cytoplasm which is well preserved without remarkable artefact. Furthermore, in pathological cells of the liver and of the other origin, some authors reported the presence of concentric lamellae or whorl-like bodies such as of hamster pituitary oh our material. They described that the feature might a reaction to injury and that the concentric formation of membranes might occur in cells exposed to an unfavorable environment.
Recently ITO (1962) reported remarkable myelin figures turned from microvilli of gastric parietal cells and renal tubule cells which stood long time after death.
in the state of our present knowledge, it is difficult to determine the significance of the concentric lamellae, whether it is normal or pathological.
Since the structure occurs in various conditions of cells, it must be careful to signify the lamellar structure such as probable artefacts, post-mortem changes, degeneration or allergy.
Some of these may be correlated truely to some extent to these pathological factors, but some may be quite normal as reported in this paper. In early days in the history of electron microscopic retiearches for biology and pathology, some normal structures such as ribosomes were erroneously referred to as a sign of malignancy of tumors.
Therefore, it may be too early to settle the problem under debate in this paper.
IV.
Summary.
In gland cells of the exocrine _pancreas of the guinea pig and the anterior pituitary of the hamster both of which were fed in normal condition, electron microscopy explored the occurrence of curious concentric lamellae which are probably composed of multiple apposition of many cup-shaped cisternae of the smooth-surfaced endoplasmic reticulum. Cavities of the cisternae are empty and almost collapsed in the case of the guinea pig pancreas, but in the hamster pituitary they contain a relatively large amount of homogeneous substance. It must be emphasized that these bodies, in both of the pancreas and the pituitary, are not whorls or spirals but they are actually concentric circles as seen in some plane of sectioning. In another plane of sections such as those vertical to the former, the structure may be seen like an up-to-down cut-surface of onions. Most of the membranes of these concentric lamellae are smooth-surfaced, but _peripheral parts may be studded with ribosomes. The structures reported here may be one of the variations in arrangement of the endoplasmic reticulum, but functional or pathological (if this structure is an abnormal being) significance of these lamellar bodies may not be decided at the present level of accumulation of knowledges concerning this structure.
